Abstract-Using a modified type of Masugi's nephritis, quantitative changes in several connective tissue components of renal cortex during the process of nephritis were compared with those of the contents of urinary protein and serum cholesterol. Levels of urinary protein and serum cholesterol were highest 10 days after anti-kidney serum injection and nearly normal levels were reverted to on the 30th day. The levels of sialic acid, uronic acid and hydroxyproline in the renal cortex of the nephritic group significantly increased from the 1st, 5th and 10th days, respectively compared with the normal group. The sialic acid content reached a peak with an increase of approx. 40% on the 15th day, reverting to almost the normal level on the 30th day, while the uronic acid and hydroxyproline levels continued to increase slowly after the 15th day, reaching rates of approx. 70%, and 40%, respectively on the 30th day. The hexosamine content reached a maximum of 20% on the 20th day. Quantitative changes in connec tive tissue components of the renal cortex due to nephritis appear to reflect the degree of the repair of injured renal tissue.
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We have pursued studies on what biochemical changes due to nephritis should be used as criteria for evaluating the antinephritic effect of drugs by employing a model of Masugi's nephritis in rats.
Effects of diuretics, steroids, immunosuppressants, anti-inflammatory agents and anti-hyperlipemic agents on nephritis were determined by adopting the increases of urinary excretion of protein and the enzymes such as alkaline phosphatase and lactic dehydrogenase, hypoproteinemia and hyperlipemia as the criteria for the intensity of ne
It has been demonstrated that there are remarkable changes in connective tissue com ponents of inflamed tissue in cases of various types of connective tissue diseases and experi mental inflammation (4-7). The present study was an attempt to elucidate the quantitative changes in glycoproteins, acid mucopolysaccharides, total mucopolysaccharides and collagen prepare the anti-rat kidney rabbit serum (anti-kidney serum). In the present experiments, we attempted a further purification of the antigen and the anti-kidney serum was prepared as follows: male Wistar rats weighing about 200 g were placed in a supine position on a board, anesthetized with ether and the kidneys sufficiently perfused through the abdominal aorta with 0.9% saline. The renal cortical tissue was homogenized with 0.9% saline using Polyton. The homogenate was then centrifuged for 2 min at a low speed. The resultant precipitate was resuspended in 0.9'/'o saline and centrifuged again. The precipitate was resuspended in 0.9 % saline and the suspension buffered at pH 8.0 with 0.1 M sodium borate.
Into this suspension, crystalline trypsin (2,000 E/G, Merck) was added at the rate of 135 mg per 10 g of the renal cortex (wet weight) and the mixture was incubated at 37'C for 3 hr. Thereafter, the mixture was heated at 60°C for 30 min to inactivate trypsin, and centrifuged at 27,000 rpm for 35 min, (Hitachi centrifuge 55 PA type). The supernatant was then dialyzed against distilled water and lyophilized. The dried material (300 mg) thus obtained was suspended in 0.9 saline (2 ml), into which 10 % potassium aluminum (8 ml) was added.
This mixture was adjusted to pH 5.5-6.5 with 5 % NaOH and 1 ml of the mixture was given i.m. to male albino rabbits weighing about 2 kg, once a week for 4 successive weeks. Three weeks later, 100 mg of the dried material was given i.p. as a booster. At the 10th week, a blood sample was taken, the serum separated and inactivated by heating at 56'C for 30 min.
The inactivated sera obtained from several rabbits were mixed together to unify the activity which induces nephritis and preserved by freezing until just before use. The results were statistically compared using Student's t-test. 
RESULTS
Changes in protein contents in urine and serum after the injection of alltl-kid ney Serum (T (Ible 1) The urinary protein content (mg/24 hr urine) in the nephritic group significantly increased from the day after the injection of anti-kidney serum (the 1st day) and reached a peak on the 10th day (54 times higher than in normal group). The content gradually decreased thereafter, but even on the 30th day the level was 9.9 times higher than in the normal group. In contrast to the urinary protein content, the serum protein content (g/dl)
decreased with development of nephritis, being about 20% less than in the normal group on the 5th and 10th days. Changes ill cholesterol co/ttcut ill seru»t after the injection of'anti-kidney scrum (Table 2) The cholesterol content in serum (mg/dl) of the nephritic group increased significantly from the 1st day, reaching a peak on the 10th day (272; higher than in normal group).
Later it decreased, but was still about 70'/', higher than in normal group on the 30th day.
Changes in the contents of connective tissue components in renal cortex after the injection of anti-kidney serum Sialic acid content (Table 3) : The sialic acid content in the renal cortex (mg/g dry defatted tissue) of the nephritic group increased slightly but significantly from the 1st day and attained to a maximal level on the 15th day (42 % higher than in normal group), gradually dropped thereafter and returned to almost the normal level on the 30th day.
Uronic acid content (Table 4) : The uronic acid content in the renal cortex (mg/g dry defatted tissue) of the nephritic group significantly increased from the 5th day and showed the sharpest increase rate of all components determined. This content remained at a constant, high level with the increase rate of approx. 70; , the 15th day to the 30th day.
Hexosamine content (Table 5 ): The hexosamine content in the renal cortex (mg/g dry-defatted tissue) of nephritic group significantly increased from the l 5th day, and the highest level of increase was about 20 % on the 20th day. On the 30th day, this level was still about 15'110 higher than the normal.
Hydroxyproline content (Table 6 ): The hydroxyproline content in the renal cortex (mg/g dry-defatted tissue) of the nephritic group continued to increase significantly from the 10th day and reached an increase rate of about 40'/"/o by the 30th day.
Changes in sialic acid and hexosamine contents in serum after injection Ol anti-ki(hiey serum
The sialic acid content in the serum of nephritic group tended to be slightly lower than that of the normal group until the 10th day, but a significant increase was noted on the 15th and 20th days (Table 3) .
On the other hand, the hexosamine content in the serum of the nephritic group remained much the same throughout experimental periods (Table 5) . (15) in 1934. He succeeded for the first time in producing a nephritis in rats which was similar morphologically to human glomerulonephritis, with an almost 100% incidence rate, by a single injection of anti-kidney serum from rabbits immunized with the rat whole kidney homogenate.
The analysis of antigen in Masugi's nephritis has been made by many in vestigators. Shibata et al. (16) (17) (18) found that the supernatant substance of trypsin digested renal cortical tissue had complete antigenic properties inducing the formation of nephrotoxic antibody. They also reported that chronic nephritis developing very slowly was induced in rats by the anti-serum obtained with purified antigen (18). In the present experiments,
we attempted further purification of the antigen and employed the supernatant substance of trypsin digested renal cortical tissue of rats instead of rat whole kidney homogenate as the antigen. Experimental nephritis was induced in rats by the antiserum from rabbits immunized with this antigen. We termed this "modified type of Masugi's nephritis".
Quantitative changes in several connective tissue components in the renal cortex after the injection of anti-kidney serum were investigated by using this modified model of nephritis in rats. As a result, first of all, glycoproteins, then acid mucopolysaccharides and finally collagen were found to increase in renal cortical tissue. Although this finding coincided well with that obtained with the proliferative inflammatory model in filter paper-implanted rats which was previously reported (6), in this experiment, the increase of hydroxyproline was notable, suggesting the fibrinization of renal cortical tissue subjected to the injury. Of the components determined, the level of uronic acid which was determined as the index of kidneys remains yet unclear, it can be assumed that these chemical components increase in proportion to the degree of damages. In the present experiments, the urinary protein and serum cholesterol levels returned to almost normal levels on the 30th day yet both acid mucopolysaccharides and collagen in renal cortical tissue were increasing at that time.
These results suggest that the damaged renal tissue is not completely repaired by the 30th day. Quantitative assays of connective tissue components in renal tissue seem useful to evaluate the effect of drugs on the repair of damaged renal tissue. 
